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ABSTRACT: 

PURPOSE: To lower the cost of a distortion correction circuit, and 

to 

miniaturize and make a device light weight, by providing an amplitude 
modulating transistor which changes the amplitude value of a 
horizontal 

deflection control signal, and a transistor control circuit which 
controls a 

control current to the above transistor, at the distortion correction 
circuit . 

CONSTITUTION: A horizontal synchronizing pulse (H-SYNC) is 
frequency-divided 

in an appropriate resolution range at a frequency divider 26, and 
based on an 

obtained clock, a shifter 25 shifts an output signal to a decoder 24 
in a 

sequence of a high- order bit, a low- order bit, and the high- order 
bit . The 

output signal from the shifter 25 is inputted to the decoder 24, and 
is coded, 
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and it is resulted that the quantities of distortion correction of 
eight levels 

per half shift are formed in the circuit. The above eight levels of 
the 

quantities of correction are added to the base of the amplitude 
modulating 

transistor 14 through variable resistors 18∼20, and a horizontal 
deflecting 

current which flows on a horizontal deflecting yoke 7 is modulated 
finally so 

as to have the maximum amplitude in the center of one vertical cycle, 
by the 

amplitude modulating transistor 13, and right and left bobbin winding 
shape 

distortion can be corrected. 
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(54) Hierarchial video encoder and decoder 

(57) In conducting video-communications by using 
a transmission line having a tow transmission rate, there 
arise a considerable transmission delay because de- 
coding can not begin until coded information for one 
frame arrives. The reduction of time-resolution of the de- 
coded video due to thinning a sequence of video-frames 
is also a problem to be solved. A video-coding device 
divides a predicted-error signal into bands by band-di- 
viding means (42), encodes each band and successive- 
ly transmits the coded information for each frame in the 
order from a low frequency component by hierarchical 
coded-information transmitting means (43 to 49, 57). A 
video-decoding device (72 to 78) successively decodes 
and outputs the received coded information in the order 
from low-resolution. The video-decoding device succes- 
sively decodes decoded information of successively ar- 
riving higher-frequency components and adds each 
component value to a preceding band value, enabling 
the use of the calculation results as frames interpolating 
omitted frames. 
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Description 

BACKGROUND OF THE INVENTION 

The present invent ion relates to video-coding de- 
vice for compressive encoding of video-signals by re- 
ducing redundancy contained therein so that the coded 
video-signal may be transmitted over communication 
channels and relates to a video-decoding device for de- 
coding the video-signals coded by the video-coding de- 
vice. 

Recently, with the spread of digital transmission 
networks, the progress of video-data processing tech- 
niques and the advance of image compressing tech- 
niques, there has been an increasing need for realiza- 
tion of video communication services over communica- 
tion networks. 

Video communication services, which are repre- 
sented by, e.g., television videophone services and vid- 
eo conferencing services, are now in the way of realiza- 
tion by means of high-performance communication net- 
works such as ISDN (Integrated Service Digital Net- 
work) and B-ISDN (Broad Integrated Service Digital 
Network). Today, the above-mentioned video-communi- 
cation services are also desired to be available over low- 
speed transmission networks such as analog telecom- 
munication networks and mobile-communication net- 
works. Many studies have been carried out for realizing 
these projects. 

It is impractical to transmit video-signals as they are 
over any communication line because video-signals 
contains a large amount of data and requires a wide- 
band transmission capacity for transmission. However, 
each video-signal also includes redundancy and may be 
reduced by saving its redundancy. A compressive cod- 
ing technique (hereinafter referred simply to as coding) 
is widely used to effectively handle and transmit video- 
signals. 

As for a conventional video-coding device using an 
interframe-prediction with orthogonal transform coding 
method, an input video-signal is encoded frame by 
frame by a motion-compensated interframe-predicting 
portion. Namely, the. motion-compensated interframe- 
predicting portion reads, from a frame memory, a just- 
before encoded and stored therein video-frame as a 
predictive value, determines a difference of the input 
video-frame from the predictive value by using a differ- 
ential computing portion and then encodes the obtained 
differential value by intraframe coding method. 

The predicted error signal outputted from the differ- 
ential computing portion is transferred to a discrete co- 
sine-transformation portion (hereinafter referred to as 
DCT portion) wherein the signal is converted to a DCT 
coefficient by the method of DCT being a variety of or- 
thogonal transformation. 

The DCT coefficient value outputted from the DCT 
port ion is transferred to a quantizing portion whereby it 
is quantized to a suitable level according to the quantiz- 



ing step size specified by a coding control portion, there- 
by the information amount is compressed. 

The quantized output from the quantizing portion is 
outputted as a coding result and is also transferred to 

s an inverse quantizing portion. 

The inverse quantizing portion obtains a DCT coef- 
ficient by performing the operations reverse to those 
made by the quantizing portion. The inverse DCT por- 
tion performs operations for inverse DCT on the ob- 

10 tained DCT coefficient. 

The output signal of the inverse DCT portion is 
transferred to an adder portion whereby it is added to 
the predicted value read from the frame memory. The 
sum value is stored in the frame memory portion and 

15 will be used for interframe prediction for a proceeding 
input video-frame. 

The input video-signal is thus encoded using a loop- 
like (coding loop) circuit. 

The operation of the conventional hierarchical vid- 

20 eo-codtng device is as follows: 

The hierarchy organizing portion hierarchically 
classifies components of an input video-signal. The cod- 
ing portions encode corresponding hierarchically clas- 
sified components of the input video-signal by referring 

25 preceding coded and decoded components stored in 
the frame memory portions and output the coding re- 
sults of the hierarchical components to an external de- 
vice. On the other hand, the coding results from the cod- 
ing portions are also transferred to the decoding por- 

30 tions whereby they are decoded and then transferred to 
the frame memory portions. The coding results stored 
in the frame memory portions will be used for coding a 
proceeding input video-signal. 

As described above, the conventional video-coding 

35 device can considerably reduce the information amount 
of an input video-signal since it quantizes the video-sig- 
nal after removing its temporal-redundancy by motion- 
compensated prediction and spatial redundancy by 
DCT The coded video-signal with thus reduced infor- 

40 mation amount, however, is still inadaptable to be trans- 
mitted over a communication line featured by a low- 
transmission rate. Consequently, a sequence of frames 
to be transmitted is usually thinned by dropping all 
frames other than selected. This enables increasing the 

45 number of bits to be allocated to one frame, thereby im- 
proving quality of the coded video-signal. 

The above-mentioned conventional video-coding 
device and video-decoding device, however, can not 
start decoding a video-frame until coded information of 

50 one frame is completely received. Therefore, a consid- 
erable delay of transmission may arise with dropping 
many frames when the devices work on a communica- 
tion line having a low-transmission rate. The thinned se- 
quence of frames may also decrease temporal-resolu- 

55 tion of coded and decoded video-signals. 
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SUMMARY OF THE INVENTION 

In view of the above-mentioned problems, it is an 
object of the present invention to provide a video-coding 
device and a video-decoding device, which are capable 
of coding and decoding video-signals to be transmitted, 
with a minimized transmission delay and a minimized 
decrease of temporal-resolution, over communication 
lines having a low-transmission-rate. 

It is another object of the present invention to pro- 
vide a video coding device which comprises subband 
decomposition means for decomposing a video-frame 
into subbands and hierarchical information-transmitting 
means for separately encoding video-information of 
each subband received from the subband decomposi- 
tion means and successively transmitting the coded vid- 
eo-signal of at every resolution in each frame. 

It is another object of the present invention to pro- 
vide a video decoding device for decoding and display- 
ing receiving coded video-signal of subbands for re- 
spective resolution ranges, which has hierarchical vid- 
eo-decoding means that decodes coded video-signal of 
subbands for every resolution in the order from low to 
high resolution and displays the decoded video-signal, 
then adds a sequence of transmitted images of high- 
resolution components to the corresponding images of 
low-resolution and displays complete video-frames. 

It is another object of the present invention to pro- 
vide a video-coding device which divides an input video- 
signal into subband components (frequency classes) by 
the subband-decomposition means, encodes subband- 
components respectively by the hierarchical coding 
means and successively transmits coded information of 
each resolution band in each frame by the hierarchical 
information-transmitting means. 

It is another object of the present invention to pro- 
vide a video-decoding device in which the hierarchical 
video-decoding means decode subband-components 
successively transmitted by the hierarchical informa- 
tion-transmitting means (of the video-coding device), 
starting from the lowest frequency (resolution) subband- 
components, namely, the video-decoding device can 
start decoding video-information at the time of receiving 
a low-frequency component signal for one frame without 
waiting for all hierarchical information of one frame (i.e., 
considerably reducing the transmission delay that the 
prior art device encountered). 

It is another object of the present invention to pro- 
vide a video-decoding device which displays first a low- 
frequency component video-frame and then a video- 
frame composed of the low-frequency component and 
higher resolution components, namely, the dropped 
frames are reproduced with interpolation by successive- 
ly adding higher components to the preceding frame at 
the video-decoding side. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows the structure of a conventional video- 
coding device. 

5 Fig. 2 shows the structure of a conventional hierar- 
chical video-coding device. 

Fig. 3 is a view showing an embodiment of a video- 
coding device according to the present invention. 

Fig. 4 is a view how to subdivide a band by a sub- 
band-decomposition portion of a video-coding device 
according to the present invention. 

Fig. 5 is a flow chart for explaining the operation of 
a video-coding device according to the present inven- 
tion. 

Fig. 6 is a view showing how to transmit coded in- 
formation according to the present invention. 

Fig. 7 is a view showing an embodiment of a video- 
decoding device according to the present invention. 

Fig. 8 is a flow chart for explaining the operation of 
a video-decoding device according to the present inven- 
tion. 

Fig. 9 is a view for explaining a method for scaling 
a motion vector. 

Fig. 10 illustrates video-images decoded by a con- 
ventional video-decoding device and by a video-decod- 
ing device according to the present invention. 

PREFERRED EMBODIMENT OF THE INVENTION 

Fig. 1 shows a conventional video-coding device 
using an interframe-prediction with orthogonal trans- 
form coding method. As shown in Fig. 1 , an input video- 
signal is encoded frame by frame by a motion-compen- 
sated interframe-predicting portion 1. Namely, the mo- 
tion- compensated interframe-predicting portion 1 
reads, from a frame memory 2, a just-before encoded 
and stored therein video-frame as a predictive value, de- 
termines a difference of the input video-frame from the 
predictive value by using a differential computing portion 
3 and then encodes the obtained differential value by 
intraframe coding method. 

The predicted error signal outputted from the differ- 
ential computing portion 3 is transferred to a discrete 
cosine-transformation (DCT) portion 4 wherein the sig- 
nal is converted to a DCT coefficient by the method of 
DCT being a variety of orthogonal transformation. 

The DCT coefficient value outputted from the DCT 
portion 4 is transferred to a quantizing portion 5 whereby 
it is quantized to a suitable level according to the quan- 
tizing step size specified by a coding control portion 6, 
thereby the information amount is compressed. 

The quantized output from the quantizing portion 5 
is outputted as a coding result and is also transferred to 
an inverse quantizing portion 7. 

The inverse quantizing portion 7 obtains a DCT co- 
efficient by performing the operations reverse to those 
made by the quantizing portion 5. The inverse DCT por- 
tion 8 performs operations for inverse DCT on the ob- 
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tained DCT coefficient. 

The output signal of the inverse DCT portion 8 is 
transferred to an adder portion 9 whereby it is added to 
the predicted value read from the frame memory 2. The 
sum value is stored in the frame memory portion 2 and 
will be used for interframe prediction for a proceeding 
input video-frame. The input video-signal is thus encod- 
ed using a loop-like (coding loop) circuit. 

Fig. 2 shows a structure of the conventional hierar- 
chical video-coding device which comprises a hierarchy 
organizing portion 1 0 for organizing the hierarchy of vid- 
eo-signals, frame memory portions 11 to 17 for storing 
preceding encoded and decoded video-signals, coding 
portions 21 to 27 for encoding an input video-signal by 
referring a preceding coded signal stored in the frame 
memory portions 11 to 17 and decoding portions 31 to 
37 for decoding the coded results outputted from the 
coding portions 21 to 27. 

The operation of the conventional hierarchical vid- 
eo-coding device shown in Fig. 2 is as follows: 

The hierarchy organizing portion 10 hierarchically 
classifies components of an input video-signal. The cod- 
ing portions 21 to 27 encode corresponding hierarchi- 
cally classified components of the input video-signal by 
referring preceding coded and decoded components 
stored in the frame memory portions 11 to 17 and output 
the coding results of the hierarchical components to an 
external device. On the other hand, the coding results 
from the coding portions 21 to 27 are also transferred to 
the decoding portions 31 to 37 whereby they are decod- 
ed and then transferred to the frame memory portions 
1 1 to 1 7. The coding results stored in the frame memory 
portions 11 to 17 will be used for coding a proceeding 
input video-signal. 

As described above, the conventional video-coding 
device can considerably reduce the information amount 
of an input video-signal since it quantizes the video-sig- 
nal after removing its temporal-redundancy by motion- 
compensated prediction and spatial redundancy by 
DCT. The coded video-signal with thus reduced infor- 
mation amount, however, is still inadaptable to be trans- 
mitted over a communication line featured by a low- 
transmission rate. Consequently, a sequence of frames 
to be transmitted is usually thinned by dropping all 
frames other than selected. This enables increasing the 
number of bits to be allocated to one frame, thereby im- 
proving quality of the coded video-signal. 

The above-mentioned conventional video-coding 
device and video-decoding device, however, can not 
start decoding a video-frame until coded information of 
one frame is completely received. Therefore, a consid- 
erable delay of transmission may arise with omitting 
many frames when the devices work on a communica- 
tion line having a tow-transmission rate. The thinned se- 
quence of frames may also decrease temporal-resolu- 
tion of coded and decoded video-signals. 

Referring to accompanying drawings, a video-cod- 
ing device and a video-decoding device, which are pre- 



ferred embodiments of the present invention, will be de- 
scribed as follows: 

Fig. 3 shows an exemplified structure of a hierarchi- 
cal coded-information transmitting system used in a vid- 

5 eo-coding device according to the present invention. 

In Fig. 3, the system includes a motion-compensa- 
tive predicting portion 41 for executing motion-compen- 
sated prediction, a subband-decomposition portion 42 
for dividing a predicted-error signal into subbands (fre- 

10 quency resolution), coding portions 43 to 49 for encod- 
ing predicted error signal of each subband buffer por- 
tions 50 to 56, a selecting portion 57, a coded-informa- 
tion transmitting portion 58, a decoding portion 59 and 
a frame memory portion 60. 

is The details of the system are as follows: 

The motion-compensated predicting portion 41 
conducts the motion-compensated prediction of an in- 
put video-signal with reference to preceding video-sig- 
nals just-before encoded, decoded, then stored in the 

20 frame memory portion 60. (These reference video-sig- 
nals will be described later in detail.) The prediction por- 
tion 41 outputs an obtained predicted-error signal and 
motion vectors. 

The subband-decomposition portion 42 divides the 

25 predicted -error signal received from the motion-com- 
pensated predicting portion 41 into subband as shown 
in Fig. 4. In Fig. 4, an original image is processed hori- 
zontally and vertically through one-dimensional fre- 
quency band decomposition fitter to be divided into 4 

30 subband-division images. Among 4 division images, 1 
division image of the lowest frequency components (i. 
e., a base-band image) is further divided in the same 
way into 4 subdivision images. All 7 different subband- 
images are finally prepared. 

35 The coding portions 43 to 49 perform encoding with 
quantization of respective predicted-error signals re- 
ceived from the subband-decomposition portion 42 to 
compress the information amount, then output the re- 
spective coding results. 

40 The buffer portions 50 to 56 store the coding results 
received from the coding portions 43 to 49. 

The selecting portion 57 determines a hierarchy of 
transmittable coded information. The transmitting order 
of the coded images of the subband components is the 

45 resolution ascending order, starting the lowest resolu- 
tion band image (i.e. , in the order of images LLLL, LLLH, 
LLHL, LLHH, LH, HL and HH in Fig. 4). At this time, the 
coding results corresponding to the subband compo- 
nents are read from the buffers 50 to 56 and outputted 

so to the coded information transmitting portion 58. 

The coded information transmitting portion 58 
transmits the coded information received from the se- 
lecting portion 57 in every hierarchy per frame. At the 
same time, it transmits motion vectors, a frame start sig- 

55 nal, a frame end signal and subband identifiers. 

The decoding portion 59 decodes coding results re- 
ceived from the buffers 50 to 56 and outputs the decod- 
ing results to the frame memory portion 60. 
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The frame memory portion 60 stores therein the 
coded and decoded images (frames) which will be used 
for interframe prediction coding of a proceeding frame. 

The operation of the hierarchical coded-information 
transmitting means shown in Fig. 3 will be described ac- 
cording to a flow chart of Fig. 5. 

The coded- information transmitting portion 58 
transmits a frame start signal (Step S1). The motion- 
compensated predicting portion 41 conducts motion- 
compensated prediction on an input video-signal and 
outputs a predicted-error signal and motion vectors 
(Step S2). The predicted-error signal outputted at Step 
S2 is divided into subbands by the subband-decompo- 
sition portion 42 (Step S3). The coding portions 43 to 49 
encode the respective subband-i mages of the predict- 
ed-error signal from Step S3 and stores coding results 
in the buffer portions 50 to 56 (Step S4). The selecting 
portion 57 selects the coding result of an image LLLL, 
reads the coding result from the buffer portion 50 and 
sends the coding result to the coded-information trans- 
mitting portion 58 (Step S5). The coded-information 
transmitting portion 58 transmits the band identifier of 
LLLL selected at Step S3 (Step S6) and the coded in- 
formation obtained at Step S5 (Step S7). On the other 
hand, the coded information outputted at Step S5 is also 
transferred to the decoding portion 59 whereby it is de- 
coded (Step S8) and then stored in the frame memory 
portion 60 (Step S9) for use for motion-compensated 
predicting of a proceeding frame. The above-mentioned 
sequential operations from Steps S4 to S9 are repeated 
for every hierarchy (subbands) in the fore -described 
(resolution ascending) order (Step 10). After processing 
all hierarchical subband-components, the coded-infor- 
mation transmitting portion 59 transmits a frame end sig- 
nal (Step S1 1 ) and finishes encoding of one frame. The 
processing ends when all frames were encoded (Step 
S12). 

Fig. 6 shows an output of a coded-information trans- 
mitting portion 58. A frame start signal is first transmitted 

(61) . All motion vectors for one frame are transmitted 

(62) . A subband number identifying a subband whereto 
a coded information belongs is transmitted (63) and then 
the coded information of said subband is transmitted 
(64). The operations 62 and 64 are repeated succes- 
sively for all subbands ranging from the lowest resolu- 
tion to the highest resolution. After all were done, a 
frame end signal is transmitted (65). 

Referring to accompanying drawings, a video-de- 
coding device embodying the present invention will be 
described below: 

Fig. 7 shows an exemplified structure of a video- 
decoding device according to the present invention, 
which comprises the first selecting portion 71 for deter- 
mining a decodable hierarchy, decoding portions 72 to 
78 for decoding respective hierarchical images, adder 
portions 79 to 84, the second selecting portion 85 for 
selecting a decoded image to be displayed, the third se- 
lecting portion for controlling images to be stored in a 



frame memory portion 87, the frame memory portion 87, 
a motion compensating portion 88 and an adding portion 
89. 

The details of the components of the video-decod- 

s ing device are as follows: 

The first selecting portion 71 reads a subband 
number contained in a coded information and transmits 
coded information to corresponding decoding portion 
(one of decoding portions 72 to 78 to be described later). 

10 The decoding portions 72 to 78 decode the coded infor- 
mation received from the first selecting portion 71 and 
output a predicted-error signal. 

Each of the adder portions 79 to 84 adds a subband 
predicted error signal to corresponding preceding sub- 

15 band predicted error signal. 

The second selecting portion 85 selects one of de- 
coded images outputted from the adder portions 79 to 
84, which is to be displayed. This portion works in syn- 
chronism with the first selecting portion 71 . 

20 The third selecting portion 86 works in synchronism 
with the first selecting portion 71. When all subbands 
have been decoded, the third selecting portion 86 stores 
decoded images into the frame memory portion 87. 
The frame memory portion 87 stores a preceding 

25 decoded image. The motion-compensating portion 88 
performs motion-compensative prediction operations 
by using motion vectors and the preceding decoded im- 
age stored in the frame memory portion 87. At the same 
time, it conducts scaling of motion vectors in proportion 

30 to time of a subband-image to be decoded. 

The adder portion 89 synthesizes a decoded image 
by adding a predicted-error signal to a predicted-value 
received from the frame memory portion 87. 

The operation of the video-decoding device shown 

35 in Fig. 7 will be described according to a flow chart of 
Fig. 8 and scaling of motion vector shown in Fig. 9. It is 
assumed that an input coded video-information is for- 
matted as shown in Fig. 6. A frame start signal is first 
detected (Step T1 ), then succeeding information "mo- 

40 tion vector* (62) is transferred to the motion compensat- 
ing portion 88 (Step T2). The first selecting portion 71 
judges that a succeeding information "band number" 
(63) indicates the lowest band LLLL and transfers a suc- 
ceeding information "coded information" (64) to the de- 

45 coding portion 72 for decoding the coded information of 
the LLLL-band (Step T3). The decoding portion 72 de- 
codes the coded information (64) received at Step T3 
and outputs a predicted-error signal of the LLLL-band 
component to the second selecting portion 85 and the 

50 adder portion 89 (Step T4). On the other hand, the sec- 
ond 85 works in synchronism with the first selecting por- 
tion 71 and outputs the decoded predicted-error signal 
of the received LLLL-band of the coded information to 
the adder portion 89 (Step T5). On the other hands, the 

55 motion compensating portion 88 conducts motion com- 
pensating prediction by scaling the motion vectors re- 
ceived at Step T2 and reads a predicted value from the 
frame memory portion 87 (Step T6). The predicted-error 
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signal outputted at Step T5 and the predicted value out- 
putted at Step T6 are added to each other by the adder 
portion 89, then a decoded image is outputted (Step T7). 
Decoding the lowest band image LLLL is now finished. 
Next, the first selecting portion (63) judges that a suc- 
ceeding information "band number" 73 indicates a band 
LLLH to be decoded and transfers a succeeding infor- 
mation "coded information" (64) to the decoding portion 
(63) for decoding the coded information of the LLLH- 
band (Step T8). The decoding portion 73 decodes the 
coded information (64) received at Step T8 and outputs 
a predicted-error signal of LLLH-band to the adder por- 
tion 79 (Step T9). The adder portion 79 adds the LLLL- 
band predicted-error signal obtained at Step T5 to the 
LLLH-band predicted-error signal obtained at Step T9 
and sends the calculation result to the second selecting 
portion 85 and the adder potion 80 (Step T1 0). The sec- 
ond selecting portion 85, which works in synchronism 
with the first selecting portion 71 , outputs the predicted- 
error signal obtained by adding the LLLL-band value to 
the LLLH-band value at Step T10 to the adder portion 
89 (Step T11 ). On the other hands, the motion compen- 
sating portion 88 conducts motion compensating pre- 
diction by scaling the motion vectors received at Step 
T2 and reads a predicted value from the frame memory 
portion 87 (Step T12). The predicted-error signal out- 
putted at Step T1 1 and the predicted value outputted at 
Step T12 are added to each other by the adder portion 
89, then a decoded image is outputted (Step T13). De- 
coding the band images LLLL and LLLH is now finished. 
The same operations as Steps T8 to T1 3 are repeated 
for each of subband images LLHL, LLHH, LH, HL and 
HH in the shown order (Step 14). On the completion of 
decoding all subbands, the third selecting portion 86, 
which works in synchronism with the first selecting por- 
tion 71 , outputs and stores the decoded image (video- 
frame) into the frame memory portion 87 (Step T15). 
The processing ends after completing the decoding of 
all frames (Step T16). 

Fig. 10 shows the state of decoded images (video- 
frames) when decoding received coded information for- 
matted as shown in Fig. 6 by the video-decoding device 
according to the present invention as compared with the 
state of decoded images when decoding the same cod- 
ed information by the prior art decoding device. As 
shown in Fig. 10, the video-decoding device according 
to the present invention can decode an image of a low- 
est resolution band LLLL at the beginning stage of re- 
ceiving a video-signal and, then, sequentially synthe- 
size images for every hierarchical layer on completion 
of receiving and decoding each layer image. Owing to 
this advantageous feature, the transmission delay may 
be limited to a time necessary for receiving coded infor- 
mation of a lowest resolution band LLLL, assuring a con- 
siderable reduction of the transmission delay time. An 
output image of each stage is obtained by stepwise in- 
creasing a predicted value by each of subband compo- 
nents (from low frequency to high frequency) of predict- 



ed-error signal and, therefore, can be used as frames 
for interpolating dropped frames. The first received mo- 
tion vector can be scaled to adapt to respective timing 
of receiving and decoding coded information of subse- 

s quently receivable subbands. This enables forming in- 
terpolating frames representing smooth motion, assur- 
ing considerable improvement of temporal resolution 
and quality of output images. This can be achieved with- 
out any special interpolating processing. By this reason, 

10 the video-decoding device can be made more compact 
as compared with the conventional device. 

As is apparent from the foregoing description, the 
present invention offers the following advantageous ef- 
fects: 

15 As coded information of every subband for one vid- 
eo-frame is successively transmitted in an ascending or- 
der of resolution from a low frequency and decoded by 
the video-decoding device according to the present in- 
vention, the need for waiting for arriving entire informa- 

20 tion of coded object image is eliminated even in video- 
transmission over a bw bit-rate communication line. 
This realizes a considerable reduction of a transmission 
delay. 

An output image of each stage is obtained by step- 
25 wise increasing a predicted value by each of band com- 
ponents (from low frequency to high frequency) of pre- 
dicted-error signal and, therefore, can be used as 
frames for interpolating dropped frames. 

The first received motion vector can be scaled to 
30 adapt to respective timing of receiving and decoding 
coded information of subsequently receivable sub- 
bands, enabling forming interpolating frames represent- 
ing smooth motion, assuring considerable improvement 
of temporal resolution and quality of output images. No 
35 special interpolating processing is required and, there- 
fore, the decoding device can be made more compact 
as compared with the conventional device. 

40 Claims 

1 . A video coding device which comprises band-divid- 
ing means (42) for dividing a video-frame into bands 
and hierarchical information-transmitting means 

45 (43 to 49, 57) for separately encoding video-infor- 
mation of each band division received from the 
band dividing means (42) and successively trans- 
mitting the coded video-information of at every res- 
olution in each frame. 

50 

2. A video decoding device for decoding and display- 
ing receiving coded video-information of band divi- 
sions for respective resolution ranges, which has hi- 
erarchical video-decoding means (72 to 78) that de- 

55 code coded video-information of band-divisions for 
every resolution in the order from low to high reso- 
lution and displays the decoded video-information, 
then adds a sequence of transmitted images of 
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high-resolution components to the corresponding 
images of low-resolution and displays complete vid- 
eo-frames. 

A video coding device according to claim 1 , wherein s 
said band-dividing means (42) is arranged to re- 
ceive a predicted-error signal representing the vid- 
eo-frame and wherein said hierarchical information- 
transmitting means (43 to 49, 57) is arranged to suc- 
cessively transmit the coded video-information for io 
each frame in order of increasing resolution. 

A video coding device according to claim 3 P further 
including decoding means (59) coupled to receive 
the separately encoded video-information of each is 
band division and arranged to decode said encoded 
video-information and to store the decoded video- 
information in a memory (60) for use in motion-com- 
pensated predicting of a following frame. 

20 

A video communication system which can use a 
transmission channel having a low transmission 
rate and having a video coding device at the trans- 
mitter and a video decoding device at the receiver, 
and in wh ich hierarchical components of a predicted 25 
error signal are derived, encoded and sequentially 
transmitted in order of increasing resolution so that 
image decoding can commence at the receiver be- 
fore a complete high resolution image frame is 
stored there. 30 
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